In This Issue  by unknown
Leading Edge
In This IssueArranging Asymmetric Methylation
PAGE 1050
DRMestablishes asymmetric DNAmethylation in plants. Zhong et al. report the struc-
ture of tobacco DRM to reveal that, although its methyltransferase domain is rear-
ranged, it retains a classic class I methyltransferase fold. DRM interacts with AGO4
and preferentially methylates one DNA strand, likely the template strand of Pol V
transcription, suggesting a strand-specific mechanism that potentially underlies the
observed asymmetric methylation.
No Pain, Age Gain
PAGE 1023
The mammalian pain sensory receptor TRPV1 is expressed in afferent sensory neu-
rons of the spinal cord, which provide innervation to pancreatic islets. Riera et al.
show that loss of TRPV1 inactivates a calcium-signaling cascade that ends in the
nuclear exclusion of the CREB-regulated transcriptional coactivator CRTC1 withinpain neurons. This decreases production of the neuropeptide CGRP, promoting insulin secretion, metabolic health, and ex-
tending life span.
Slow and Steady Preserves the Genome
PAGE 1037
Saponaro et al. show that the RECQL5 helicase promotes genome stability by moderating RNA polymerase II speed. Limiting
polymerase speed minimizes the stalling, pausing, or arrest characteristic of transcriptional stress. Cells lacking RECQL5 are
prone to rearrangements with the breakpoints overlapping with regions of transcriptional stress, showing how a polymerase
regulatory factor can influence genome integrity.
Selecting a Surveillance State
PAGE 1073
To survey a universe of antigens much larger than the diversity of the T cell repertoire, T cell receptors (TCRs) are thought to
be cross-reactive. Combining TCR selection of highly diverse peptide-MHC libraries with deep sequencing, Birnbaum et al.
find that, for each given TCR, all selected peptides possess recognition motifs that closely resemble the cognate antigen.
Thus, effective antigen surveillance does not require degenerate recognition of nonhomologous peptides.
Myc’s Weak Spot?
PAGE 1088
Cunningham et al. show how the Myc oncogene coordinates two fundamental cellular processes, protein synthesis and
nucleotide metabolism, to promote cancer growth and survival. An enzyme in the nucleotide biosynthesis pathway,
PRPS2, is translationally upregulated as part of MYC’s broader effect on elevated translation. PRPS2 function is dispensable
for normal physiology but crucial for Myc-driven lymphoma, and the findings reveal a vulnerability for this ‘‘undruggable’’
oncogene.
Gutsy Role for miRs
PAGE 1104
Chivukula et al. describeanessential role for themiR-143/145cluster in epithelialwound
healing in thecolon.Unexpectedly,miR-143/145areexpressedand functionexclusively
within the mesenchyme of intestine, where they regulate proregenerative signaling
by smooth muscle and myofibroblasts. These findings challenge a long-presumed
role for these microRNAs as cell-autonomous tumor suppressors in colon cancer.
Chopped Chanzyme for Gene Changes
PAGE 1061
TRPM7, a ubiquitously expressed protein, is both an ion channel and a kinase.
Krapivinsky et al. now show that TRPM7’s kinase domain is intracellularly cleaved
and translocates to the nucleus, where it binds multiple transcription factors. Zinc
permeates the channel portion of the molecule and enhances kinase binding to trans-
locating proteins. Once in the nucleus, the kinase phosphorylates histones to alter
transcriptional activity of specific genes, suggesting that the TRPM7 chanzyme inte-
grates receptor signaling with protein expression changes.Cell 157, May 22, 2014 ª2014 Elsevier Inc. 993
Import-ant Ankyrin Code
PAGE 1130
Lu et al. identify an importin-independent nuclear import pathway, which uses a code for
RanGDP binding in ankyrin repeats (AR), a structural motif found in more than 250 human
proteinswith diverse functions. The code accurately predicts the nuclear-cytoplasmic local-
ization of AR-containing proteins, is used frequently by transcriptional regulators of NF-kB/
p53 signaling, and is acquired by the most common familial melanoma CDKN2A mutation.
Dynamic Instability in Freeze Frame
PAGE 1117
High-resolution cryo-EM structures of dynamic microtubules and chemically stabilized
microtubules reveal new insight into the mechanism of dynamic instability. Alushin et al.show that GTP hydrolysis leads to a compaction around the E-site nucleotide at longitudinal interfaces and displacement
of regions involved in microtubule partner interactions.
Keep Tense and Carry On
PAGE 1146
E-cadherin-basedcell-cell adhesion inhibitsmotility of individual cellsmigratingonmatrix.Now,Cai et al. report that,whencells
migrate as a group, tension generated by E-cadherin homophilic interactions is different for each cell in the group.Coordination
of the individual behavior of each cell allows directed and persistent chemotaxis and orchestrates collective migration in vivo.
Trafficking Routes Temper Temperature Shifts
PAGE 1160
Developmental signaling in Drosophila is relatively stable over a wide temperature range. Through a combined approach of
experiments and mathematical modeling, Shimizu et al. show that robustness of Notch signaling is achieved by a network of
competing temperature-dependent endocytic trafficking pathways. These trafficking routes stabilize signaling levels against
temperature variation that influences ligand-induced receptor activation.
RIP-ing Up the Rule Book
PAGE 1175 and PAGE 1189
Receptor-interacting protein kinase (RIPK) 1 is thought to promote necroptosis and inflammatory cytokine production. Rickard
et al. andDillon et al. show that genetic ablationofRIPK1 instead induces necroptosis, triggers cytokine release, and causes sys-
temic inflammation and perinatal death. These phenotypes are prevented by deletion of RIPK3 together with caspase-8, FADD,
or TNFR1, revealing a key function for RIPK1 in inhibiting necroptosis and a role in limiting, not only promoting, inflammation.
Bonding over Heavy Metal
PAGE 1203
Mammalian PERIOD (PER) proteins interact with cryptochromes (CRY) to regulate CRY stability, nuclear localization, and
transcriptional repression activity. Schmalen et al. report the crystal structure of the mouse CRY1/PER2 complex and
show that CRY1/PER2 complex formation is regulated by both zinc binding in the CRY1-PER2 interface and disulfide
bond formation in CRY1, suggesting a coordination of redox state of the cell and circadian rhythms.
Interneurons’ Hidden Depths
PAGE 1216
Inhibitory neurons have been less amenable to molecular characterization than their excitatory counterparts. Spiegel et al.
tackle this problem and show that activity-induced gene expression mediates experience-dependent plasticity in inhibitory
neurons, as it does in excitatory ones. Although the same early genes are induced in both
types of neurons, they exhibit distinct programs of late expression based on cell-type-
specific activity of the Npas4 transcription factor. The cell-specific functions of Npas4 are
consistent with a role in preserving homeostasis in cortical circuits.
Keeping Up with Neuronal Neighbors
PAGE 1230
Methods exist for identifying the spatial position of neurons that synapse with a particular
brain region or family neurons; now, Ekstrand et al. develop a technique that reveals what
genes they express to be characterized as well. The approach leverages an anti-GFP cam-
elid nanobody genetically fused to a ribosomal protein and opens the door to superimposing
molecular information on neuronal wiring diagrams.Cell 157, May 22, 2014 ª2014 Elsevier Inc. 995
